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A  39-year-old  male,  with  a  history  of  posterior  urethral  valves  resulting  in  bilateral
hydronephrosis  and  stage  IV  chronic  renal  insufﬁciency,  as  well  as  hypertension,  hyper-
lipidemia,  and  gout,  was  referred  to  our  institution  with  periumbilical  pain,  incomplete
urinary  bladder  emptying,  urinary  urgency,  and  urinary  frequency.  Eight  months  earlier,
he  had  one  episode  of  serosanguineous  drainage  from  his  umbilicus  that  self-resolved.
During  that  time,  his  urologist  performed  a  bedside  abdominal  ultrasound  that  reportedly
revealed  no  abnormalities.  The  patient  was  then  in  his  usual  state  of  health  until  two
months  prior  to  the  current  presentation,  when  he  had  an  episode  of  left  upper  quadrant
abdominal  pain,  mild  nausea,  and  constipation  that  was  successfully  treated  with  docusate
sodium.
On  presentation  at  this  hospital,  the  patient  described  periumbilical  pain,  as  well  as
a  sensation  of  incomplete  urinary  bladder  emptying,  urinary  urgency,  and  urinary  fre-
quency.  On  examination,  a  palpable  mass  was  noted  below  the  umbilicus  and  to  the
left  of  midline.  There  was  no  overlying  skin  erythema.  The  phallus,  urethra,  testes,  epi-
didymis,  and  prostate  were  unremarkable.  Bedside  ultrasound  reportedly  demonstrated
an  infected  urachal  cyst  or  mass.  Laboratory  studies  demonstrated  a white  blood  cell
count  of  12.59  k/uL  (reference  range:  4.5—11),  hematocrit  of  34.7%  (reference  range:
43—52%),  creatinine  of  3.22  mg/dL  (reference  range:  0.7—1.4),  blood  urea  nitrogen  (BUN)
of  51  mg/dL  (reference  range:  7—20),  and  urinalysis  that  demonstrated  trace  protein,
but  was  negative  for  white  blood  cells,  red  blood  cells,  nitrates,  and  leukocyte  esterase.
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Figure 2. Sagittal non-contrast CT image of the pelvis demon-
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he  patient  was  started  on  levoﬂoxacin  for  presumed  infec-
ion.  His  pain  improved  signiﬁcantly  after  the  ﬁrst  dose  of
he  medication  and  subsequently  plateaued.  Several  weeks
ater,  magnetic  resonance  imaging  (MRI)  of  the  abdomen  and
elvis  with  intravenous  contrast  material  was  performed,
nd  demonstrated  a  gas-containing  mass  situated  at  the
ome  of  the  bladder,  possibly  urachal  in  origin,  and  possi-
ly  communicating  with  the  umbilicus  (Fig.  1).  The  patient
as  subsequently  scheduled  for  surgery  to  resect  the  urachal
esion.
Five  days  after  the  MRI  and  before  the  patient’s  sched-
led  operation,  the  patient  presented  to  clinic  with  rigors
nd  a  temperature  of  38.4  degrees  Celsius  (101.1  degrees
ahrenheit).  He  was  sent  to  the  Emergency  Department
ED)  of  this  hospital  for  further  evaluation.  On  examina-
ion  in  the  ED,  the  patient  was  in  no  acute  distress,  and
he  abdomen  was  soft,  minimally  distended,  and  tender  to
alpation  in  the  left  lower  quadrant.  No  rebound  or  guarding
as  present.  Laboratory  results  demonstrated  a  white  blood
ell  count  of  8.62  k/uL,  hematocrit  of  32.0%,  creatinine  of
.69  mg/dL,  and  of  blood  urea  nitrogen  of  67  mg/dL.  Uri-
alysis  was  negative  for  white  blood  cells,  red  blood  cells,
itrates,  and  leukocyte  esterase.  Non-contrast  multidetec-
or  row  computed  tomography  (MDCT)  of  the  abdomen  and
elvis  demonstrated  a  ﬁstula  between  the  mass  and  the
igmoid  colon  (Fig.  2).  Colonic  diverticulosis  was  noted  on
DCT  and  the  possibility  of  a  partially  treated,  complicated
iverticulitis  infecting  the  urachal  remnant  was  raised  an
lternative  differential  consideration.
The  patient  was  admitted  and  underwent  a  partial  cys-
ectomy  with  en  bloc  resection  of  the  urachal  lesion,
mbilicus,  a  portion  of  the  sigmoid  colon,  and  bilateral
ymphadenectomy.  Pathology  results  were  consistent  with
hronic  and  acute  inﬂammation  without  evidence  of  malig-
ancy  (Figs.  3—5).  The  patient  was  discharged  without
igure 1. Axial T2-weighted MRI image at the level of the urinary
ladder demonstrates a T2 heterogeneous mass with air ﬂuid levels
short arrow) situated at the left anterolateral urinary bladder dome
ith associated bladder wall thickening (long arrow).
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nd the sigmoid colon.
omplications,  but  was  brieﬂy  readmitted  for  an  ileus.
fter  the  readmission,  the  patient  has  had  no  additional
omplications  to  date.
iscussion
natomy and embryology
he  urachus  is  the  ﬁbrous  remnant  of  a fetal  canal  that  con-
ects  the  anterior  urinary  bladder  to  the  umbilicus  [1].  It  is
omprised  of  two  embryonic  structures:  the  allantois  more
ranially  and  the  cloaca  more  caudally.  The  structure  lies
ithin  the  midline  anterior  abdominal  wall,  between  the
ransversalis  fascia  anteriorly  and  the  parietal  peritoneum
osteriorly.  In  the  vast  majority  of  instances,  by  17  weeks
igure 3. En bloc gross resection specimen demonstrates a par-
ial cystectomy (long arrow), urachus (short arrow), and umbilicus
asterisk).
Urachal-colonic  ﬁstula:  MR  imaging  and  MDCT  features  
Figure 4. Histological specimen from the partial cystectomy
demonstrates extensive mixed inﬂammatory inﬁltrate with giant
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bcell reaction (single black asterisk) and ﬁbrosis (double black aster-
isk). No neoplastic cells were identiﬁed.
post-conception,  the  canal  becomes  obliterated  and  the
urachus  becomes  the  median  umbilical  ligament  [2].
In  rare  situations,  however,  the  urachus  fails  to
completely  involute,  resulting  in  one  of  four  types  of  persis-
tent  urachal  abnormalities:  patent  urachus,  urachal  cyst,
umbilical-urachal  sinus,  and  vesical-urachal  diverticulum
[1].  A  patent  urachus  is  a  patent  connection  between  the
umbilicus  and  urinary  bladder;  it  is  the  most  common
abnormality,  seen  in  50%  of  all  urachal  abnormalities.  The
prevalence  of  a  patent  urachus  is  0.25—15  per  10,000  cases.
An  urachal  cyst  is  a  midline  anterior  abdominal  wall  struc-
ture  with  no  connection  between  the  urinary  bladder  and  the
umbilicus;  urachal  cysts  represent  30%  of  urachal  abnormal-
ities  and  develop  from  the  degeneration  and  desquamation
of  urachal  epithelial  cells.  An  umbilical-urachal  sinus  is  a
remnant  outpouching  associated  with  the  umbilicus,  and  is
seen  in  15%  of  cases.  An  urachal  diverticulum  is  an  outpouch-
ing  that  arises  superiorly  from  the  anterior  urinary  bladder,
and  is  the  least  common  abnormality,  seen  in  3—5%  of  cases.
Figure 5. Histological specimen from the sigmoid colon demon-
strates diverticulosis (asterisk).
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rachal  abnormalities  have  been  described  with  posterior
rethral  valves  or  urethral  atresia  [3].
linical presentation
rachal  abnormalities  are  typically  present  during  child-
ood  and  are  very  uncommon  in  adults.  In  adults,  they  may
e  present  in  the  setting  of  an  acquired  abnormality  such
s  infection.  Men  are  twice  as  likely  to  be  affected  [1].
ypical  presenting  symptoms  of  a  super-infected  urachal
yst  include  fever,  signs  of  sepsis,  abdominal  pain,  mid-
ine  periumbilical  mass,  dysuria,  hematuria,  and  umbilical
rainage.  Infectious  sources  may  be  of  vesicular,  lymphatic,
r  hematogeneous  routes  [4].  Complications  include  abscess
ormation,  rupture,  and  extension  to  the  adjacent  organs
uch  as  bowel.  Laboratory  abnormalities  include  an  elevated
hite  blood  cell  count  and  urinalysis  with  features  sugges-
ive  for  infection.
adiologic evaluation
maging  evaluation  of  infected  urachal  cysts  may  include
DCT,  MRI,  cystography,  and  ultrasound.  An  infected  urachal
yst  appears  on  MDCT  as  an  irregular,  typically  midline
r  slightly  off-midline,  mass-like  lesion  along  the  ante-
ior  abdominal  wall,  in  close  proximity  to  the  dome  of
he  bladder,  with  peripheral  wall  enhancement,  surround-
ng  fat  stranding,  and  sometimes  gas  locules.  Calciﬁcations
re  not  commonly  seen.  On  MR  imaging,  the  lesion  will
ypically  appear  heterogeneous  on  T1-  and  T2-weighted
R  images,  and  will  typically  demonstrate  enhancement
n  post-contrast  images.  On  ultrasound,  the  lesion  will
ppear  as  a  midline  anterior  abdominal  wall  structure  that
emonstrates  complex  echogenicity,  including  thickened
alls,  debris,  internal  septations,  and  possibly  shadowing
as  locules  [1].  If  performed,  a cystogram  may  demonstrate
 communication  between  the  collection  and  the  urinary
ladder.
Imaging,  including  MDCT  and  MR  imaging,  only  have  61%
ensitivity  and  43%  speciﬁcity  for  determining  the  presence
f  a  urachal  neoplasm  versus  a  complex  cyst  [5]. Diagnos-
ng  an  infected  urachal  remnant  from  an  urachal  neoplasm
herefore  requires  tissue  diagnosis,  speciﬁcally  from  percu-
aneous  biopsy  or  resection.
athologic correlation
he  normal  urachus  appears  on  histology  as  tubules  sep-
rated  by  ﬁbrous  cords.  The  structure  includes  an  inner
pithelial  layer  comprised  of  stratiﬁed,  columnar,  or  urothe-
ial  cells,  a  middle  connective  tissue  layer,  and  an  outer
mooth  muscle  layer  that  is  contiguous  with  the  detrusor
uscle.  Inﬂammatory/infectious  changes  will  feature  the
resence  of  neutrophils,  lymphocytes,  and  macrophages.
he  most  common  type  of  urachal  neoplasm  is  adenocar-
inoma.
ifferential considerationshe  primary  differential  consideration  for  an  infected
rachal  cyst  is  a urachal  carcinoma.  Urachal  neoplasms  are
are,  representing  0.2%  of  all  bladder  cancers  [6].  Eighty
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ercent  of  these  are  adenocarcinomas,  and  typically  present
n  men  between  40—70  years  of  age.  The  location  of  these
eoplasms  is  typically  at  the  bladder  dome  in  a  midline
r  slightly  off-midline  position.  Many  patients  have  local
nvasion  or  metastatic  disease  on  presentation.  Prognosis
epends  on  stage,  with  a  ﬁve-year  overall  survival  rate  of
5%  [6].
On  MDCT,  MR  imaging,  and  ultrasound,  urachal  car-
inomas  may  have  a  solid,  cystic,  or  heterogeneous
ppearance.  Features  of  a  mucinous  neoplasm  may  be
resent.  The  presence  of  calciﬁcations  favors  the  diagnosis
f  urachal  neoplasm,  and  extravesical  and  metastatic  spread
s  common.  Imaging  is  neither  sensitive  nor  speciﬁc  for  dis-
inguishing  between  a  complex  urachal  cyst  and  urachal
alignancy,  and,  again,  a  histological  sample  is  required  for
iagnosis  [5].
olo-urachal ﬁstulas
n  our  case,  a  ﬁstulous  connection  between  the  urachal
esion  and  the  sigmoid  colon  was  identiﬁed  on  cross-
ectional  imaging.  A  few  scattered  colonic  diverticula  were
lso  present.  Given  that  the  patient  had  received  antibiotics
rior  to  cross-sectional  imaging,  the  MR  and  CT  imag-
ng  appearance  demonstrated  what  was  either  a  partially
reated  abscess  originating  from  the  urachus  and  extend-
ng  to  the  sigmoid  colon  or,  perhaps,  a  sigmoid  diverticulitis
hat  extended  to  the  urachal  remnant.  Colo-urachal  ﬁstulas
ppear  to  be  exceedingly  rare,  with  only  two  described  cases
hroughout  the  literature  [7,8].  There  is  no  deﬁnitive  way  to
istinguish  whether  the  infection  began  with  a  diverticulitis
ersus  a  primarily  infected  urachal  cyst.
reatment
s  no  current  preoperative  testing  modality  is  sensitive
nd  speciﬁc  enough  to  differentiate  an  infected  urachal
yst  from  a  urachal  neoplasm,  treatment  involves  surgical
esection  [5].  In  this  case,  the  possibility  of  a  complicated
iverticulitis  resulting  in  super-infection  of  a  urachal  struc-
ure  also  necessitated  surgical  resection.  Broad-spectrum
ntibiotics  are  typically  administered  when  signs  of  infection
re  present,  and  percutaneous  drainage  may  be  performed
f  a  discrete  abscess  cavity  is  present  [9].  Debate  exists
[J.  You-Ling  Shyu  et  al.
n  whether  a  single  stage  excision,  versus  a  two-staged
rocedure  involving  drainage  followed  by  excision,  is  more
fﬁcacious.  Both  laparoscopic  and  open  approaches  have
een  employed  [9].  Regional  lymph  nodes  may  be  removed
o  assess  for  metastatic  spread.  In  the  case  of  a  colo-
rachal  ﬁstula,  the  involved  segment  of  colon  may  also  be
esected.
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